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AAPP Aerobic anoxyenic phototrophic bacteria 
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菌 
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APF Antarctic Polar Front 南极极区锋面 
Bact Heterotrophic bacteria 异养细菌 
Beads Fluorescent beads 荧光微球 
BV biovolume 生物体积 
Chla Chlorophyll a 叶绿素 a 
DAPI 4',6-Diamidino-2-phenylindole 4,6-联脒-2-苯基吲哚 
DOC dissolved organic carbon 溶解有机物 
DOM dissolved organic matters 溶解有机物 
DV Displacement volume 排水求积法 
ESD Equivalent spherical diameter 等效球径 
EFM Epifuorescence microscopy 荧光显微技术 
F Filteing rate 清滤率 
FCM Flow cytometry 流式细胞术 
FISH Fluorescence in situ hybridization 荧光原位杂交技术 
FL1 Green fluorescence 绿荧光 
FL2 Orange fluorescence 橙荧光 
FL3 Red fluorescence 红荧光 
FLA Fluorescent Labeled algae 荧光标记藻类 
FLB Fluorescent Labeled Bacteria 荧光标记细菌 
FLMs fluorescent labelled microspheres 荧光标记微球 
G Grazing rate 滤食率 
G, mg, ug, ng, 
pg, fg 
Gram, Milligram, Microgram, 
nanogram, picogram, femtogram 
克，毫克，微克，纳克，
皮克，飞克 
GF green fluorescent protein,  绿色荧光蛋白质 
HAB Harmful Algae Bloom 有害赤潮 
HNLP High nutrients low phytoplankton 高营养盐、低叶绿素 
HPLC High performance liquid chromatography 高效液相色谱 
JGOFS Joint Global Ocean Flux Study 全球海洋通量联合研究
GLOBEC Global Ocean Ecosystem Dynamics 全球海洋生态系统动力
学研究 
GOEZS Global Ocean Euphotic Zone Study 全球海洋真光层研究 
GFC Grazing food chain 牧食食物链 
HNFs Heterotrophic Nanoflagellates 异养微型鞭毛虫 
LOICZ Land-Ocean Interaction in Coastal Zone 
海岸带陆海相互作用研
究 
M, µm Meter, micron 米、微米 
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MF Microbial loop 微食物环 
MFL Microbial food loop 微型生物食物环 
MFW Microbial food web 微型生物食物网 
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（1）2005 年南极夏季长城湾、阿德雷湾、北极王湾的总叶绿素 a 浓度分别
在 1.357~2.24 mg·m-3、1.857~3.197 mg·m-3 和 0.048~0.913mg·m-3 之间波动，各湾




（2）2005 年南极夏季长城湾各站 10m 水柱微食物环主要类群（细菌+浮游
植物+原生动物）柱总生物量为 130.10~170.68 mg C m-2，平均为 153.05 mg C m-2；
阿德雷湾为 236.08~358.38 mg C m-2，平均为 300.6 3mg C m-2，两湾细菌分别占
柱总生物量的 76.64%和 34.32%。 
（3）2004 年夏季王湾各站位的细菌 50m 水柱柱总丰度为 11.35~20.11×1012 
cells m-2，平均为 15.11×1012 cells m-2；50m 水柱柱总生物量为 227.09~404.14 mg C 
m-2，平均为 302.58 mg C m-2。异养鞭毛虫的丰度在 0~24.267×104cells L-1 之间，
平均为 5.835×104cell L-1，<5μm 的异养鞭毛虫占绝对优势，平均占总丰度的
91.37%；生物量在 0~3.285μg C L-1 之间，平均为 0.199 μg C L-1，>5~20μm 的异
养鞭毛虫占绝对优势，平均占总异养鞭毛虫的 87.55%。 
（4）2005 年夏末王湾各站 50m 水柱微食物环主要类群（细菌+浮游植物+

























30.23%~51.81 %，对微型浮游植物初级生产力的摄食压力为87.67 %~93.42 %；
对浮游植物的日摄食量为0.169~0.249µg (L·d) -1，占其现存量的24.72%~53.98 %，
平均为38.44%，对浮游植物初级产力的摄食压力为53.08 %~96.46 %，平均为
76.36%。研究站位微型浮游动物的摄食压力同世界其他海区相比处于中等水平。 
（7）2005 年夏末首次研究王湾混合营养型浮游生物 50m 水柱柱总丰度为
0.713~4.74 ×106 cells m-2，平均为 1.45×106 cells m-2； 50m 水柱柱总生物量为
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ABSTRACT 
Through several Antarctic and Arctic expeditions, including the 21th Chinese 
National Antarctic Expedition in 2004/2005, and the Chinese Arctic Yellow River 
Station Expeditions in 2004 and 2005, the following studies were carried out in Great 
Wall Bay and Ardley Bay near Chinese Great Wall Station, King George Island 
(Anatarctic), and in Kongsfjorden near Chinese Yellow River Station, Svalbard 
(Arctic): The biomass, community structure and the vertical distribution within the 
upper water column, at the same time, the vertical distribution of temperature, salinity, 
nutrients and chlorophyll a concentration were determined. And the growth and 
grazing rates of the main plankton assemblages were tested through the dilution 
experiment. The distribution and biomass of mixotrophic plankton in Kongsfjorden 
were also investigated. 
In Great Wall Bay and Ardley Bay, water samples were taken at 0, 2, 5 and 10m 
depths with a 2.5-L Kemmer water sampler, and profiles of temperature and salinity 
were obtained using a YSI-560 Water Quality Sonde. 1-2L water samples were 
filtered onto the GF/F filters for chlorophyll a concentration measurement. 30~100mL 
subsamples were stained with the fluorochrome DAPI (4',6-diamidino-2- 
phenylindole) for 10min, and then filtered onto 0.2μm pore size black-stained 
polycarbonate filters for microbial enumeration with Leica (or Zeiss) epifluorescence 
microscope. A further 250 mL water sample was preserved in Lugol's Solution (final 
concentration 1.5%) for diatom enumeration. A series dilution experiments were used 
to analyze the growth and grazing rates of the main assemblages of microbial food 
loop.  
In Kongsfjorden of Arctic, water samples were taken with a 2.5-L Niskin water 
sampler at seven discrete depths down to 50m, and profiles of temperature, nutrients 
and salinity were obtained using a SEB-19plus CTD. 500-1000mL water samples 
were filtered onto the GF/F filters for chlorophyll a concentration measurement. 
30~50mL subsamples were stained with the fluorochrome DAPI and filtered onto 
0.2μm pore size black-stained polycarbonate filters for <20μm microbial enumeration. 
150~250mL subsamples were filtered onto 0.8 μm pore size black-stained 
polycarbonate filters for >20μm microbial individual enumeration. The fluorescent 
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from autotrophic plankton. 
The integrated chlorophylla concentrations of the Great Wall Bay, the Ardley 
Bay and the Kongsfjorden during the summer of 2005 were between 1.357 and 2.24 
mg m-3, between 1.857 and 3.197 mg m-3, and between 0.048 and 0.913 mg m-3, in 
which each <20μm and 20~200μm plankton group contributes 73.30% and 26.70%, 
90.13% and 9.87%, and. 78.84% and 21.16% respectively. The chlorophyll a 
concentrations of <20μm individual were higher than those of 20~200μm both in the 
Antarctic and in the Arctic. The chlorophyll a concentration increased from the outer 
fjord to the inner fjord in Antarctica, contrary, Arctic was the other way round. 
In the austral summer 2005 in the Great Wall Bay, the integrated biomass of the 
microbial food loop community (bacteria+phytoplankton+protozoa) within 10m upper 
water column was between 130.10 and 170.68 mg C m-2, 153.05 mg C m-2 averagely, 
in which bacteria, heterotrophic flagellates, autotrophic flagellates, diatoms and 
ciliates each occupied 76.64%, 13.01%, 6.57%, 6.42% and 5.76%. On the other hand, 
the total biomass of microbial food loop community (bacteria + phytoplankton + 
protist) within 10m upper water column in the Ardley Bay was between 236.08 and 
358.38 mg C m-2, 300.6 3 mg C m-2 averagely, in which heterotrophic flagellates, 
bacteria, diatoms, autotrophic flagellates and ciliates each occupied 47.94%, 34.32%, 
10.89%, 3.5% and 3.35%. The difference of composition between the communities of 
two bays would be determined by development of communities. 
In the summer 2004 in Kongsfjorden, the integrated abundance of bacteria within 
50m upper water column was between 11.35 and 20.11×1012 cells m-2, and was 
15.11×1012 cells m-2 averagely. The integrated biomass were between 227.09 and 
404.14 mg C m-2, and was 302.58 mg C m-2 averagely. The abundance of 
heterotrophic flagellates were between 0 and 24.267×104cells L-1, and was 
5.835×104cell L-1 averagely. The heterotrophic flagellates of <5μm absolutely 
predominated in the commnity which averagely accounted 91.37% for the whole 
abundance of all stations. The biomass of heterotrophic flagellates varied from 0 to 
3.285μg C L-1 with an average of 0.199 μg C L-1. In this aspect, 5~<20μm 
heterotrophic flagellates. dominated which accounted 87.55% for the total biomass of 
all stations. 
In the summer 2005 in Kongsfjorden, the integrated biomass of total microbial 
food loop community (bacteria + phytoplankton +protist) within 50m water column 
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